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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain a semiconductor device from 
varying m characteristics due to the mutual diffusion of impurities of different 
conductivity in the metal siUcide layer or the metal layer or the diffusion of 
impunties mto the substrate, when a semiconductor device is equipped with a 
wmng layer of two-layered structure composed of, at least, a polysiUcon layer 
and metal siUcide layer or a metal layer. 

SOLUTION: A semiconductor device has a structure where a second 
amorphous siUcon layer 7 is formed on a first amorphous siUcon l^er 6. At 
this pomt, impurities contained in the amorphous siUcon layers 6 and 7 are 
diffused by annealing, the amorphous siUcon layers 6 and 7 are ciystalUzed at 
the same time, and a metal siUcide layer 12 or a metal layer is laminated 
thereon for the formation of a conductive layer of wiring structure. 
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>mii. fe*^ass*«2 0 0 nmmL<rfm&^^} ^ 

[ 2 ] 1 iOJK 'J y 3 t 2 (0;Jf 
J:lfmieil2<7).l?'j V y 3 ymf^<rMrf-ij^y^ i^^VV 

« 2 n mWFX'h hmm 2 §mco^iimm. 

role® 1 <7)7t;i/7 r xi/^ n yg±tl|2coTt;P7 
m.T^}l^yTXiy*jaymiz^ #«S<^M=5:S^*$«! 

s^Sb^ y y 3 t -r sig^ . 

mgjj^ y y 3 ySit^JS V y -tj-^ HSS 7t<MS® 

[iS^:i6] HSiSlll«or^:;P7rx>-y3>S3&J^HBB 
1t^tLfi:i(0i^V:iymtiXXmS£m2<DT^)U7TX 

y 3 y«7&i^H^Bfl:§*TX:#" y y 3 a^^H^H 

nWfi2 0 0 nmjaJ:<?):*^g,-Ky i^y 3>'A><i>^^if 

[m^57] lffilgl«Tt7P7rXi^y3>-^ijJ;yr 
2 cr>T^)U 7 r X y 3 y^iO^migJi. m- 
<^¥«ia^«{CVD; Chemical vapo 
rdepos i t i o n ) gM^ffll^Tff ^S^SSfa 

111*^8] m§i^l(r>T'f:/Uyrx>'V^yMtmSi 
m2<^T^jUyrXi^Vaymt<7)mmiz. fflEmiO 
/I? y X y 3 yiiij mgn 2 <^,i^ y v y 3 ys^jcom 



*j^y@(rmmimixmitt?,xmT$>hmm9 

<or^;i'7 r:^y y 3 ym(7)mmimntt?>xmx'h 
immi 23 mmmmm^-rixmii. ms^i 

<7)7^juy rxi^^ja ySto^pitiiitx y 3 yjgs-^ 
10 «tJ:0«ia$€5IgT&-5li^9E®<^)¥^«^ 



[S*^l 3 3 ma^Sv-y-^-^ K®«i^'y^xxy>' 
[00013 

r5^BH£OJS-tSg»:a-»3 *^<4. .-Kyi^y3yt^ 

sv^(44f y i^y 3yfc^^a® Ly::iesfii^S:*-rs 
ears m o s f e Tc7)^(^)^5&^$ii/c^ii^*js 

[00023 

[fi!*<0^3 nf-ir^;PMMOSFET (NMOS) 
fcpf-V^/P-SMOSFET (PMOS) )&»<;>1i^$^i 

-f^fzib^ ^*y • D>''.y^'5rlita^>^<cOLS Ifllfig 

mitizm^FETj>'-hmwm{ti)^^htix\.^h. 

[00033^^5. PMOSFETcO'y-hWmtmt 

Lxii. ra-tximv&^tt^fiiib^ h?>\,mmif)a^ 

XJ; 0 t>#ji5fl#^/h$< LX9,irmimi:m<t 
htiib^ NMOSfc^atcyy^r^fttr^LTtnS*- 
yi^y3yA>'fflv^/?,fiT#>::, L*»L^r*«/5>. T^-r 

li. !^^6-310666^^##Bg) . 
[00043 NMOS$-n* m^-h. PMOSS-p^ 

My-htLxmmcDy-himm-iizii. y-h 

m&cojiio z^O^yiznmUitm (As) ^yy 
(P) Sr. pSt(4*'^^<B) ^8!Hi{c>f>ryaA-r 
LA^L^:*«^>, y-hmffi{c;Ky>-y3yt^JSi^ 

y-^-'f KSrasL-tE^jnii m-f^ mm 

>-y3yt^^8[aLit^fi|ji^fflv.;Nj^ 

vyt^.f KtftifcftS^^ifeeDfiSliaKiJv-yayiit 
50 (iKflii^ y 3 y 4>tfc ftS^^ifijfiSSMetcltig LT^^ 



si«c#A$nTv^5tt^ ( A s ) ^'j y ( p ) . nm 
[0005] z<D^izx<j. ^')y'}-3y^<r>yai>v 

**^t:L.TL^V^ei|ff (Vth : Thre sho 1 d 
Voltage) *^LT, x>'<>f 

4'5-fi£iS[ LTfflR^ T'^S ^ i: t: j; 0 M O S F E 

[0 0 0 61 -^r. MOSLSIJB^ttJV^Ttt. MO 

(Self - A 1 igned) m^-ti> S 
AL I C I DEro-bX*«;¥iiS^ t^i^V^, SA 
L I C I DErn-bXJCi^iJf. ^!|*lffl5KIJ[<^^ 
ifiWm^il^tlib^ SAL I C I DEfi|ji{±Tj.T;py 
-h(Dual gate) fi^eOJ^^tCjiLTV^S. 
[0 0 0 71 SALIC I DE:^(Cf3V^T:>-'-h.-K»; 

t tl ro-feX*iS^$iiTiJ 0 ( " G a t e E 1 e 
ctrode M i c r o s t r u c t u r e " in 
lEDM Tech. Dig. (1997)p. 63 

[0 0 081 Lit^t^iJ^h. SAL IC I DET-D-feX 
lZ}5\,^Xli. T i S i 2 o S i 2 *»'8 0 0iCJJUi(7) 

mmizx^xmjmfzi^t. mtzmmmmiza^^^x 

SAL I C I DEra-tX{:mm'r^ZtiiJ^th 
[00 0 91 fi!3l5l8^0rj.T;l'>-'-hCMOS{cov^ 

T. mi^miLxmmti,. ^0'>oaym24ti^ 

y^^Xry^'J-t^-f K^^tfcl^T. NMOStPMO 
[00 10] 
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MO S F E Tcomi}i&TLt:*)t& . 
[0011] ^it. rJ'y^^Xxyv'Jlf'f K®2 54»t: 

y<^H^*$-KaLT^-'-he'fi:)i2 3fe:aL. 

(" Improving Gate Oxid 
e"in lEDM Tech. Dig. (1993) 
P- 4 71) A^^$^lTV^5, Z(D-miZj:tHi. t£ 

SM^irm-^-^xy -/m<ni^mmimLmm^ 

Zti^mk^tiX\.^&. 

[0012] L*>L^*i^. ■^m<7)JiiV>'0^y^J^ 

mx'^-hm&izm^^fz^. astc^rti^tc mo 
s F E Tf-^ ^/imm±izmML^mi^m^^ 

tl. MOSFETWti)^mrt^Zb1pm^tlX\>^i> 
0 ("Gate Electrode Microstr 
ucture" in I EDM Tech. Dig. 
(1997) P. 63 5) . as (A) {S. :*^@;Ky 
v-yny (LGP ; 1 a r ge-gr a i n poly 

-Si) i)-(^^j:t'y~hmimmmmi:^-mxh 

I. ( b ) <^y- h^O. 5m m<7)m^l,zi±/iyr- 
(bamboo) ^f^t^S, Ltlij^-oX. LGP^'- 
h«S(::t5V^T(iy- h^tm< irS t MO S F ET# 

) [00 13] 08 (B) {i. LGP#liO:^'-hmffi& 
W-f S n MO S F E T(7ytrxi' -/i^a)U h'!^ ( 
hn&Vc (V)-h-My«^lD (A))toV^T 
* L7t@T'* t. L^\, mWS&mt Jta-eiiJilTOft 

hmffi^JijD^^stj^giisawtJtsirrs, (b)<^ 

1 . 0 /i mffym^Ui^rx U-/ 1^3)1- 
limXhlUK (a)oy-h:gO. 5fim(7)^lz 

j±y-h«EVG (v)-Hwy«siD (A)c7)« 

^•y^y^J^firf^SftJft^l,. LA-L^3!)>%, LGPi^ 

y-hsetfflt^^^t. lis (21) ifjitct-s^ 
tizxnmosFETmtffymmm^tL^. 

[ 0 0 1 4 1 'J i^'J nyg^ 2®flliSi: LTTS^il 

ym. iMizi^i^itcui^vay^m^'^tyjm^^^ 

m<^iZ^^Xm^tlX\.^i, (!^§rF9-186 24 
6-t^^, m^l 0-1 2 74 4-^4^^) . L*»L^r 
*^^>. ^^i'^.i7):^raJcJ;iUf. TMiz^Oi^Vziy. ± 
ltcT*yP7TXS^»;3y^«l^$-ii-syty>, litSSiS 



( 

5 

[0015] ^mii±m<r>^^.mAX^j:^titzi. 
^ mm) hi>\.m. 2mmj}^h^xhii'^*)i^u^yt 

S MO S F E T#1t£7»&JS|Iffl$it)t^«^St> i 
[00 16] 

2(0^V>^jaymt. m§dM2(Dyt!Vi^U=iym±iz 

mi<7)4tV'>*j^ym}iXx/ms^2(r)^viy'jaym : 

a. ft;*^SaS*>2 0 0 n mfeU:0:*:&S.1<'y >- U 3 

[0017] *I6BBC0^*J|S<±, «FSt{i. mm 
1 <7)4^ y >- y n y ® i: Htm 2 <55;K y y 3 i: cdS 

mz. msmi(7)itivi^'j^ymiixx/mm2<7)^v 

^i,zmmtimm^(r)mmx\ «igK*«s^-cv^ 
s^t^^t-rs. ^m(7)^mwii. sat 

Jis ro£Sig]l{4Kfl:y y 3 y**^,^: 0 . M)S*± 2 n m 

[0018];tfyi^y3 y y K om«fii 

«^r\ *>-3,-Ky y n>'a*''2m:ii.*>f>^^$iiT 
V^SffiS^gJgtcijUT. miiii:X/m2<D4i0i^'Jay 
»*»'feMSH^B©@2 0 0 nmiiLt<7):^lg4^y vy ay 

x'm^^tix\>^t zbizxo. m¥^m^ji-^\,^7it y 

y3yMfc=5rS. initio. :^i^y-t^ h'«^;tJ4 
y ^ y 3 y 4>(;:JfelSrr Sco^jiiwi-r 5 i t *»'T'# 
[0019] i^Lfc J; 0 . y 'v%(r>Y~ VWmf\.(m. 

mmm^tth. -n. y-ym(m^tzx*)ts^m(m 
^iiMmiiWct^ztimhtix\>'>i. ^w^a^mt^ 
mmizxtLii. y -ymm^ifim^tLXi^ifzib. * 

^fio^^feftfc J: s vtbCD^mmi zkHi^x'^ 
I. 

[0020] ±EcOBW$-3j«fS^i6. *||^(^^ 50 
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«^S<^jt:6«{4. m^HzmKriT^juyr^i^o 
::>y}Sm^t^Tmt. figlll<^)rt;P7rXvy 
3 V®±t® 2 £Drt;P7 r X V y 3 yJiJ'JgjStSI 
St , raier^ TXi^*ja ymiz , 

O^ymizum^^ltttlz. miT^tl^yrXi^O 

^ysm^nitix^oi^vziymtt&xmt. im 
4^'ji^oaym±iz±mi^o^^ mt^::iimmm 

10 ^tlTUtir^hZt^WLtth. 

[ 0 02 1 1 ^m(omiimm<^)mimii. tmtz 

<4. B<tmi(r>T=E/\^yrXi^V::iymim^ait^tLfc: 

Jtcy V y 3 ySfc J:iXl5^2i7)7't;P7 r:^ v y 3y 
l^^fflfft^n/vT^yi^yaySti, Wcf<l^m.mi}^2 
0 0 n mJ,:Ui<:0:*;:Sg,-K y y 3 yA^^>^S ^ i: $-!^ 

[ 0 0 2 2 1 *fKB<7)^f4^S<7^^{4^ gjifc: 

(i. Baaill<^T^:/P7rXi^y3yBtjj:t^|5E||2 
<0T^;l'7rx>'y3ys<7)jg^gtt, 

!0 ffl^# (CVD ; Ch em i c a 1 vapor de 
pos i t i on) mWi^^i^XnoZb^'mLt-^ 

[ 0 0 2 3 ] ^mmmwmommmi. 

WkkzM^ m[Elll<7)7*t;U7rXxy3ygi;fi^ 
2(DT^)UyrX->Vaym}i<7)mUz. mSMK^yi^ 

y y 3 y ®tj J: r/mm 2 <r>4i y y 3 y s+co^^ 
ifir^ h hy^y y;rt i om^wtc^a-rseH 

) «ia^ttilfl:i^y3y*>^,^i). lS9{42nraJaTT-& 

[0024] :^m(^^iimmffymmii. imiz 

M-^m^m^^X. 1SMmiff)T't)UyrX>'V::iyM(7) 

^mimixmitt&im.xf>?>zbmwLtt^. 

s£mmmmm-?>xmii. maMiff)T=t/uyrx>' 
' *J::iyM<r)mm^:mk{i:thxmx'h&ztimiti- 
i. $>i>i^ii. ^^mir>^imm<Dmii}mi. ism 

fcfi. mBMmi^m^ttxm\i. mEmi<^7^;P 
7 r xi^ y a y^o^ffitiKbi^ y 3 y^^^st: J: 0 

■>r^ miii^yvx^y'>vr^ mxh^zt^nm 

[0025] ZtLlzX 0 . 28tLb&»^>fltfig$^lS;ity 

vy3y®5rjgfis-rsigt. ^^^ui^v^tymm^x^ 



7 

[ 0 0 2 6 ] t^:. *3iHB<0^«ci|g(7)gj£:jJ;a{-J: 

ymt-th'itizx'). cvDa{cj:ojsjg$n-&--K!; 

0 0 n mSEAS V^{i^-*iJiLh<7)'1f x U a yMiB^ 

[0027] $/i>t. l^ltJj;tXm2c04f'J>'»;3>*{ 
'J 'J r? y« f: H 2 «0.-K 'J £^ 'J a > S t <^)a^S 

[0 0 2 8] miort;l^7rX>''ja>'Jttaj^. ± 
WTcoefliK (S i o. ) JjgfigtSXS^W-rs. L 
m2fiort;P7 r y 3 y«k:*ff §Ttf!«7)^ i ff)-^ 
T=EJUy rxi^v nyS^^Sgt^^-u s^y n y®i:-r 

[0029]15EK^l:li(SiO, )J4. jiie^^ 

7 -yK. gag. ry t-T*. igilcT)^ 

MW2 nmOT^^S i O. M^SV^SOffllST'Jg^-rS; 

10 0 3 0] ^m=^*m]^t IX ^ yyx^vi^ u-r 

HtLT<4. rJ'y^^Xxyi^yi^-f t 

yr^yi^yif-f h\ f-3'yi^y-»^>f h\ ^v^ivi^'*} 
Mfi.±T\ MrttfcgfLS^^yi^xxyi^yi^^ 

[0031] 
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[003 21 (mmm.\)m\\tifmmm.(rmm 
^<mmxi)h. m i m^\/^mi. y 3 ys 

Sl{c}g^$ii;rcp«>x;n 3tJJ:lXn«^x;H 4*»'^ 
i4)-Sll (LOCOS) 2{cJ:'9IST/5>ii. #'>xyKc 
«i-'-hKt;JKi 5. 2®<^Tt;i'7r;^i^y3ytjj; 

10 [ 0 0 3 3 1 »:t:, mmmsmmm^wm 

th, m\^X. NMOSFET^Jg^SS^tc, 

^SJt*^co^:ty^^ffd. ::^i{cj:»). p-^x/i^ 

3*>lg^$ftS. I^ttt, PMOSFET^Jgj^S^, 

^{c. n'^xyK'. >'fy-^:^;t~fflah5:gWi:L/iSa6 
^^m^mm-i>i::if)<^^:ty}^^no. ZtLizX 
20 0. n-^x/M^gg^^iiS. 

[0034] i^fc. msiz^-tioiz^ >'NVn>''x--/ 

^irft:(H2 /02 . 8 5 0V) izXf)'y-hmM5 
^Rff 5 n mSST'Jg^-rs . T^)Uy rxiy^jay^ 
»ECVD (0||;ttf. LXS i H4 

«a?aS5 5 OrT-ff 5 ) ti OMff 7 0 n mift«U 
m 1 cort;k7 r X V y r?y® 6 . 

[ 0 0 3 5 ] ^l,^T. 7 -yS^SS-fflt^TiEcOS 1 ff) 

i:W^Ltz^^ Wf. T^EJl'yrXi^V^yHBiOm 
30 1 £0Tt;P7 r y 3 y^jgiSi: ^K^Si^ftTiSEC 
VD^fflK im7 0nmimi. m2<7)T^)l,yrX 
^yV:jyS7i:mm-^. 7yK^?6J!i31{cj; 
*)Umimi:f^Lfi^. m2(r>T^jUyrXi^Va 

ym7i:mm-?>miz. cvD^-vy>N'-f«9<oa«^^ 

^raiSrfSifctJ:'). 7t;l'7r>^i^y3y^M{cffi 
MtCct 0 , T^fUy rx=^^}a y<mmi:mm. ( 

[0036] 7 ;r h y ^/yyy A (cj: O^n*^-- 
40 yy^1xtz\^'JxV (^FB^) ^vXi?i:tTfflV^-C. 
NM0SFETS-}^^-tS^iifc:<7);^i.yy (P) ^>f^ 
y^AL. 04fc:S-rn* ^^'-b®i^8$:}g«^|,. C: 
<r>^^y^Xii. mtlii. lOkeV. 5xlO'Vc 
m2 ff^x-^o . Halt. 7 4- h y y ^^'^ 7 {I J: 0 
yN-:J'--yi5<$^T^^i;xh (^Wpt^) Srvx^tLT 

fflV^T. PMOSFET^?g«-r5«JStC£7);^t;i^'>^ 
(B) i:mUi. 5k eV. SxiOiVcm^ cO^ff 

0 [00 371^k^T. M^#HmT6 50X:, 101^ 
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TA(Rapid Thermal annealin 

[00 38] «ffCVD (0!i.<f, WFb /Si 
H4 Srl^Xfxt itmSSSOiCTfird) t:J:0 

$^>t. ^(r>±MiZCVD mt\£. SiH4 /O2 ^ 

w.mxb Jtsiag4 2 orrff ^ ) 0 s i o 

2 5 0nmJSaL. y hK^l 3 

[0039] ythw^yy^mizx-oxui^xw^ 

m^. j^-y^ym. mm. sioi izmxtiy 

)V:iut~^^ymf}'x. ^yyxfy^v^^ HfcritL 

[004 0J^t^T. P'>x;P3tAs» ^0|;t.{f. 2 
OkeV. SxlO'VcmZ c^^T'f^yaAL. 
nSOLDD (L i ght 1 y doped drai 
n)mmi5m^?>, ttl. n'5^x;P4{CBF2 * 
iJrfi^xJf. 2 0keV. 2xlOiVcm2 <7^T'^ 

aECVDtJ:0SiO2 ^^ffifcUffl 50nm 

[0 04 1] (Jet:. NMOS{C0!i.{fAs* ff)^ity^ 
A^ff I \ nScO y-X/ K U>f yWM 1 8 i^m^ 

^ff)^:tymj,mx.ii. 2 0keV. 3x1 O'^ 
/cm2 cO^T-ff^. PMOS{C{4^t{fBF2 * cT) 
'f:tyaAS-ffv\ pS<Oy->?./HU'-<yffl«l 9^ 

mm-^. ^<r>^ ityw^amm. 2 0kev. 3x 

10»Vcm2 (Ti^X-^d. ^(^k. RTA (100 

0-c. lom (r>mT?F¥m<^^m{t^n\'\ cmo 

[0042] ^mSO^f^USt J:^L{f. 

[0 04 3] (msmi) mirmmmimmvi: 
<^nmmcmi. cvD^-cyf<^~\!^<^msLt-i^mw. 
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m^zii\^xmrB&^^)immlz^tx. i£B^Be@*«+ 

OSFET^<^^*i^l:)tO-rSTirtgtt*«&5. n 

imm2iz. ^*j'>v^ymizmim ( s i o. > ^ 
^gfiTTs zbizx*). ±m<mmm 1 t;^^ ^>ni..i? <j 

-r. 

[0044] m2iz5Frrj:oiz. mmmitm 

10 aitv'j3ya«[lJ:(;LOCOSffi 950 

P'^x/i^. f^y^x}\r-m±t:mt LtimiQ^m 

x;P3*g^^§/l4, ijrt. 03(:^-rj;at. ^^•>f o 

i^'x::i y^i!fl: (H2 /O2 . 8 5 Or) O^"'— h 

[0045] Tt;l/7rXi^»;ny5^MffCVD 
tf._ii«;<fXfc LTS i H4 imSM5 5 0*0 

20 TtT3) fcJ:OMff7 0nmJ^L. |glc7)rt/U7r 

xi^oaymemm-^. m^^x. meiz^xo 
mcM^mx^mt^ ; fc t j: o . ssusiftis (ne i 

3>^«ffCVD m^'XtLXSiHi i 

J^iiJK5 5 Or-Cff 9 ) tJ: Oll«7 0 nmtt 

nu m2(^T't)uyTXi^v^ym7i:mm-h. m 

8. P* ^'-h^i^9*^fiK$iiS. -?-<^. 05{C^ 

30 -Ti^fc, ^'>'^^;^xy>'';i?->f ^'Sl2^>J:^f5r7^: 

[00461 $^>(c. p'>xyP3t09;ctfAs* 5'>f:t 
yaALTnSc7)LDDl 5^JgJSL. n'>x;P4fce» 
;ctfBF2 * S-^;tyiiALTpMcOLDD 1 6^}B« 
■f^. -fi^fi. p'>x;l'3tfia!i.tfAs* S:>f>i-yaA 
LTnMi7)y-X/h'^>fyi8^JgJgL, n'>x;l/4 
tC^i.tfBF2 * ^>f:t>'aALTpS«LDD16^ 
Jg^-rs. liS8gB®li:liat;RTA^ff3^i:{;:j; 
40 *). CMOSFET*>m§tlS. 

[0047] *iiieBs<7)^^icigafc ifiif. ji^c?) 

A^Ht'JcS. ffiffl:i^T--;P (fi?l|;itf 6 5 or. 

10^) {=J:0rt;P7rXi^';3y^teH^Bfl:$-^s 
%^{:«. mmmifim\> ^it-m&c^Mtz^ v^y 

[0048] :mmmiZitLi£. Tmr^fUyrXi^ 

50 'J^y UfiiiiiiiVi^Vay) m<7)±Mizi^-m\'^ 
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m^t^sh, tit. m\.'^im±xwfivyyA\,zm 
[00491 ^^mmm^m.iixx/i(nm^ 

•vmtizbizj^om^^tiiiji. mmmmiz^ 
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DETAILED DESCRIPTION 

Petailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor device with which change of the 
SFFTtXc f "^Tf^' ™P"rity with which a conductivity type ,s different especially, and the property of 

MOSFET resultmg from rumimg (phenomenon which diffuses the inside of a gate oxide film to a substrate) of boron wa7 
ZinZo ;S ♦^'^'1"^ the semiconductor device which has the wiring structure which carried out die 

IrTonrSfn?.? t'''™^^ ^^'^ °f *^ ^^'^^ ^i'i^ide to contest polysilicon 

or contest polysilicon and a metal, and its manufacture techniaue p^ij-m"^", 

[0002] ^ 

[Prior art] Since it has an advantage of a low power and rapidity, CMOS which consists of an n channel type MOSFET (NMOS) 
and a p-channel type MOSFET (PMOS) begins a memoiy logic, and is widely used as many LSI configiSion devki ^ 
Mom^ver, detailed-ization of FET gate length is performed in comiection with high integration of LSI 

''f ""P'^ ' '"^^ *^ ^'^"^ ^^^"^^ field small and to make an electron mobility 

PMOSFET, contest n type polysdicon which added Lynn so much like NMOS has been used. However, it is p+ of being difficult 
enamel type. It becomes effective to apply the type gate (for example, refer to publication-number 3 10666 [ six to ] official 

[0004] It is NMOS n+ They are the type gate and PMOS p+ In order to consider as the type gate and to foim the gate of 

r T'' '^^"''^/^^^ fl Lynn (?) is made n type, and the ion implantation of the boron (B) is separately made to 
contest polysilicon of a gate electrode at p type. However, as compared ^vith the impurity diffusion [ diffusion rate / of thT 
impunty m a metal sihc.de ] speed in silicon or a silicon oxide, when the wiring stracture which earned out the laminating of the 
wimg structure (polycide structure) which carried out the laminating of the metal silicide to contest polysilicon, or contest 
polysilicon and a metal to the gate electrode is used, since it is veiy (it is about 4 figures at a diffusion coefficient) quS L 
unpunty of p type and n type is spread mutually. Therefore, the arsenic (As) and Lynn (P) introduced into p type gate ekcfr^e 

Zs T ^'^'J.^"^,'^! •yP^ '''' ''"^^^^ fomiatioVfidd will compensate'eSer 

[0005] According to this phenomenon, the Fernii level in a polysilicon contest is changed, or a gate electrode depletion-izes at the 
Ume of gate-voltage mipression, a threshold voltage (Vth;Threshold Voltage) is changid, and the prope.^ oL deSk 
Moreover. p+ In the case of the gate, the problem fluctuate Vth of MOSFET or reducS the reliability of I^ate o^S occurs 

the fn^ 1 T""''"^' T'T^ '''' °f l^^™" l""^- Th^efore. it is necessaiy to optimize gate LoZll 

mmTn ?i! f ' "^^^ ^^^^'^ ""^^^ '"^ P^ly^i'i"'" ^or a gate c«ide fihn 

[0006] On the other hand, m MOSLSI fomation. SALICIDE process which forms a silicide at a self-matching target 
(Self-Aligned) is adopted m many cases on a gate polysilicon contest after MOSFET foimation. According to lie SALICIDE 

K1ate)"?rlfctoe ""''"^'^ ^^^^^^^ '"'^"'"^ f°™^''°" '^'^^ 

[0007] The process which makes contest gate polysilicon the two-layer structure in SALICIDE structure and considers both 
layei^ as contest the diameter polysilicon of a large drop is proposed ("Gate Electrode Microstructure" in'lEDM Tech Dig (1 997) 
p.635), and, thereby, a boron thrust omission is suppressed -^'^Kiyy ij 

Sr^eZ"^^"' " ""uu SUICIDE process and is TiSi2. CoSi2 It is known that wifl produce resistance increase and 
resistance increase wll become remarkable especially in a thin-line field with heat treatment of 800 degrees C or more 
Iheretore, it is necessary to consider as the heat-resistant high wiring structure like [ it is difficult to apply SALICIDE process to 
SoSlZr" "'"^'^ P^^^^^ '"^'^ - elevated-temperaTure process is n^dX 

^tifpisrrc^^^^^^ 

whi^hlnn'if r ^^?^f conventionally explained with reference to drawmg? . In the tungsten polycide structure 

which consists ol a polysilicon contest layer 24 and a tung,sten silicide layer (WSix) 25. n tVpe impuiity (for example I vnnl 1^ n 
tyi^e .mpunty (tor example, boron) are spread m contest polysilicon of NMOS and PMbs VcspecUvety ^ 
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[0010] 

[Object of the Invention] If elevated-temperature heat treatment of activation annealing of an impurity etc. is performed as shovvn 
m d™£l . Lynn ^v,ll d,fiuse the .nside of the tungsten silicide layer 25. and will move it to cont Jpolysilicon o^tpe gZ^ 
Therefore, the Perm, level of contest polysilicon in a gate electrode is changed, or a gate electrode is depletion-ized at ie time of 
gate-voltage impression. Vth is changed, and the property of MOSFET falls. 

[00 1 1] Moreover, when the fluorine contains in the tungsten silicide layer 25. a fluorine difiuses the grain boundary of contest 
polysihcon, the ga^ oxide film 23 is reached, and the thrust omission to the substrate 2! of boron arises. The technique 
( Improvmg Gate Ox.de" m lEDM Tech.Dig.(1993) p.471) using contest polysilicon of the diameter of a large drop as a 
polysihcon contest layer is proposed to this problem. According to this technique, it is supposed that it is possible to decrease the 
grain boundary and to suppress a difliision of impurities, such as a fluorine 

[00 1 2] However, when contest polysilicon of the diameter of a large drop is used for a gate electrode by the monolayer as shown 
n^vra^ Oie gram boundaiy is unevenly fonned on MOSFET channel field, and changing MOSFET property is reported 
L^cLe on^: Microstnicture m EDM Tech.Dig.(1997) p.635). Drawing 8 (A) is dravvini showing the c?o2^section 
stnicture of fl^e gate electrode which consists of contest the diameter polysilicon of a large drop (LGP;large-grain poly-Si) For 
example m the case of 0.5 micrometers of the gate lengths of (b). it becomes ******** (hJboo) stAictL to Jcase of 1 0 
micrometei^ of the gate lengths of (a). Therefore, if gate length becomes short in LGP gate electrode, change of MOSFET ' 
property will become remarkable. ■ e -^'^^ 

f A^l S^^M^^k 'I^'T^ '"•"'^'l ^^'^''^ ''^''"^ ^^'^''^'^ l^^^' property (gate-voltage VG (V)-drain current ID 

hlh ,"f^^f T '''' ^"u '^'^ "'hen impresJng the voltage near the 

r r ™ 'V gff.^'^'^t^^de. i.e., the dram current in a sub threshold level fieldrmakes a gate voltage 
LTiri f ^'^P«"^^fy- .Although the sub threshold level property is good in the case of 1.0 micrometers of L 

gate lengths of (b) m the case of 0.5 micrometers of the gate lengths of (a), it is a gate voltage VG. (V)-drain current ID The 
wS ul°.f r P f" 'T' ' T'' '^^"^^^ ' °P"^*'- of a ligh speoi and a low pow^^^However, 

Jm^Zl mefhllf S "i^^f' '^Tu^'' P^'^P^'^ ^"PP^^^^^ -"^g ''^"hle layer (two'layer) structure. 

L«hH H n f contest polysihcon of the diameter of a large drop for a usual polysilicon (it crystallizing, when it is 

conti 'T* 'T' '"'^ "Pur P^P"^^'' P^^^'"^ the lower layerfusing a pdysilicon 

contes layer as Uvo-layer structure (a publication-number 186246 [ nine to ] ofiicial report, publication-number 12744 [ ten to ] 
™ ''P°?- ^<^'"g to s"°h technique, in contest polysilicon, in order to deposit on a lower layer and to make the 

Tcont nSTo "'Tr **Z ^"'^'^ '^y- ^^'^'"'^ tomperature, needed to differ, each 

mm?l S f ****ed using the special C VD system, and it was not desirable from the viewpoint of a productivity 

00 1 5] The winng structure which earned out the laminating of the metal silicide to contest polysilicon with which this invention 
s m de m view of Uie above-mentioned trouble, therefore this invention consists of more th^i tJvo-layer (polycide structure) OHt 
^^1 % Z T ""^''^ ™^ '"^'"^^ ^hich earned out the laminating of contes'polysilicon which 
consists of more than two-layer and the metal, especially dual gate CMOS. It aims at offering the semiconductor device with 

MotpFT^^nLt^' 5r'"" H T.^ ™P""*y ^'h which a conductivity type is different, and the 

[00 16] ™" depended for rumung was suppressed, and its manufacture technique. 

L^™rioT4.*^"9'fT V""^''"' P™,'''""! ^ '° above-mentioned puipose, the semiconductor device of this 

abriTst ^ thelnhSlTir'"' '^"J ^°™? °" P°'y'"'"'" "'"'^^^ '^y^^ ^"^ 'he polysilicon contest layer of the 
above 1 St on the substrate. In the semiconductor device with which the electric conduction layer which has at least the metal 

alef of tJe^nT, : °" *e P^'y^'hcon contest layer of the above 2nd was formed As for the polysilicon contest 

layer of the above 1st, and the polysihcon contest layer of the above 2nd, the diameter of the maximum ciystal grain is 
mrn'fi c ^ consistmg of contest the diameter polysilicon of a large drop 200mn or more 

[00 7] Suitably the semiconductor device of this invention is a thickness within the limits which the electron in the polysilicon 

hT !vS.f , r ' *f P°'n""=°" °f ^•'"^^ 2nd conducts electrically by direct tunnelmg'bet^en 

Ae layers of the polysihcon contest layer of the above 1st, and the polysihcon contest layer of the above 2nd, and is chLtenzed 
lS'"f t'^'' ~'^.™h™ ^1 ^l<^nductor device of this invention, the aforementioned layer mesenteriolum 
Z ™^Ltrt W r1 ^' "^K '*!!''^''' characterized by being 2mn or less. Moreover, the semiconductor device of 
Sm «i ? ^'^ characterized by the aforementioned metal silicide layer being a tungsten silicide layer 

Ll n Jt H . ^^here are the structure of having the wiring layer which carried out the laminating of the 

iTe^^ct^trof ^^^"f structure) metallurgy group of contest polysilicon and a metal silicide, and the polysilicon contest 
2nd noZ I T T r- " ^T"^' P°^y'"''=°" '^""'^^ ^'y^ ^^'th little gram boundaoy by foVming the 1 st and 
maxir^ f ' r t T r^'^"'"'] P^'^^"''^"" ^ '^^^^ ^OOnm or more of the diameters of the 

rnnr^rn ^ ^T" u^^^,' r "'"'^^'^''^^ ""P^^ty ^^hich difilises the inside of a metal silicide layer or a metal layer can 
suppress bemg spread in the polysihcon contest ofthe field ofa different conductivity type 

Ste of liJnnt^;/^' '^'^'''T ^'^°^if' suppressed. On the other hand, it is known that the diffusion 

rate of boron will increa.se by presence ofa fluonne. According to the semiconductor device of this invention, since the diflusion 

mmiing c^'STpp^^^^^^^ '"PP-^^^^^^' Therefore, change of boron of Vth depended for 
[0020] In ordei- to attain the above-mentioned purpose, the manufacture technique ofthe semiconductor device of this invention 



2of5 



5/23/02 12:50 PM 



t mf»rfi *v w t .t put.j^rti .yo.jp/cgi-t3in/tran_weD_cgi_ejje 



The process which forms the I st amorphous siHcon layer on a substrate, and the process which forms the 2nd amorphous silicon 
layer on the amorphous silicon layer of the above 1st, While the atbrementioned amorphous silicon layer is made to difllise the 
aforementioned impurity with the process which opens in the aforementioned amorphous silicon layer the impurity with which a 
conductivity type is diflferent, and introduces a predetermined spacing into it. respectively, and elevated-temperature heat 
treatment It is characterized by having the process which ciystallizes the aforementioned amorphous silicon layer and is used as a 
polysihcon contest layer, and the process which forms a metal silicide layer or a metal layer on the aforementioned Dolvsilicon 
contest layer. ^ ' 

[002 1] As for the polysilicon contest layer by which, as for the manufacture technique of the semiconductor device of this 
mvention, the polysilicon contest layer by which the amorphous silicon layer of the above 1st was crystallized and the amorphous 
silicon laya- of the above 2nd were crystallized suitably, the diameter of the maximum ciystal grain is characterized by consisting 
of contest the diameter polysilicon of a large drop 200nm or more. 

[0022] The manufacture technique of the semiconductor device of this invention is suitably characterized by canying out using 
the chemistry gaseous-phase vacuum evaporationo (C VD;Chemical vapor deposition) equipment with the same formation 
process of the amorphous silicon layer of the above 1st, and the amorphous silicon layer of the above 2nd 
[0023] Moreover, the manufacture technique of the semiconductor device of this invention is suitably characterized by having the 
process which fonns the layer mesenteriolum of the thickness of the domain which the electron in the polysilicon contest layer of 
the above 1st and the polysilicon contest layer of the above 2nd conducts electrically by direct tunneling between the layers of the 
amorphous silicon layer of the above 1st, and the amorphous silicon layer of the above 2nd. In the manufacture technique of the 
semiconductor device of this invention, the aforementioned layer mesenteriolum consists of a silicon oxide suitably and a 
thickness is characterized by being 2nm or less. 

[0024] It is characterized by the process in which the manufacture technique of the semiconductor device of this invention forms 
the aforementioned layer mesentenolum suitably being a process which washes the front face of the amorphous silicon layer of the 
above 1 St, and oxidizes usmg the mixed liquor of hydrogen peroxide solution, the mixed liquor of fluoric acid and hydrogen 
peroxide solution, the mixed liquor of a sulfuric acid and hydrogen peroxide solution, and ammonia, or the mixed liquor of 
hydrogen peroxide solution and a hydrochloric acid. Moreover, it is characterized by the process in which the manufacture 
technique of the semiconductor device of this invention forms the aforementioned layer mesenteriolum suitably being a process 
which oxidizes thermally the front face of the amorphous silicon layer of the above 1 st. Or it is characterized by the process in 
which the manufacture technique of the semiconductor device of this invention forms the aforementioned layer mesenteriolum 
suitably bemg a process which makes a silicon-oxide layer deposit on the front face of the amorphous sihcon layer of the above 
1st by vacuum evaporationo. Furthermore, the manufacture technique of the semiconductor device of this invention is suitably 
characterized by the aforementioned metal silicide layer being a tungsten silicide layer. 

[0025] Since a silicon layer can be made to deposit as an amorphous silicon layer using the same C VD system when the impurity 
which IS different m each polysilicon contest layer is introduced, m case this foims the polysilicon contest layer which consists of 
more than two-layer, a productivity can be raised. 

[0026] Moreover, accordmg to the manufacture technique of the semiconductor device of this invention the diameter of the 
maxmium crystal giain with the diameter larger than the polysilicon contest layer ****ed by C VD of crystal grain is able to form 
about 200nm or the polysilicon contest layer beyond it by crystallizing an amorphous silicon and considering as a polysilicon 
contest ayer. A gram boundary can decrease by this and it can suppress that the impurity which diffiises the inside of a metal 
silicide layer or a metal layer is spread in a polysilicon contest. 

[0027] Furthermore, in case contest polysilicon of both layers crystallizes by forming the 1st and 2nd contests polysilicon from 
contest the diameter polysihcon of a large drop (diameter[ of a large drop ]-izing), it is suppressed that the continuity crystal 
^owlh of the 1st polysihcon contest layer and the 2nd polysilicon contest layer happens. Therefore, it is enabled to suppress 
change of MOSFET property by the ununiformity of the grain boundary. 

[0028] It has the process which forms about 2nm of thicknesss, and the oxide film (SiOx) not more than it in the 
above-mentioned amorphous silicon after depositing the 1 st amorphous silicon. Therefore, in case an amorphous sihcon is 
crystalhzed, the influence which the crystallization status of the 1st silicon layer of the substratum over the 2nd amorphous silicon 
ayer does is reduced, and it is enabled to use the 2nd amorphous silicon layer as the polysilicon contest layer of the diameter of a 
large drop. This enables it to suppress the change of Vth by impurity counter diffiision. 

[0029] The aforementioned oxide film (SiOx) can be foimed by technique, such as a surface washing using the acidic solution 
contaimng hydrogen peroxide solution, theimal oxidation, and deposition of an oxide film. It is SiOx of 2nm or less of thicknesss 
by considering as processing by the mixed liquor or its aqueous solution of hydrogen peroxide solution, fluoric acid a sulfuric 
acid, aqueous ammoma, and a hydrochlonc acid especially. It is enabled to form a layer by the high controllability Thereby in 
case contest polysihcon of both layers ciystallizes (diameter[ of a large drop ]-izing), it can suppress that a continuity crystal 
growth happens. ^ ^ 

[0030] By using a tungsten silicide (WSix) as a metal silicide. it is possible to foim the gate electrode whose theimal resistance is 
low resistance highly. Therefore, it is possible to apply the dual gate to memory or a memory ***♦ logic device As a metal 
SI icide, for example, a molybdenum silicide, a titanium silicide, a tantalum silicide, a palladium silicide, etc can also be used in 
addition to a tungsten silicide. It is desirable to use the tungsten silicide which is excellent in workability, when suppressing a 
thm-lme effect like the formation of a self-matching si licide especially 
[0031] 
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[Gestalt of implementation of invention] The semiconductor device of this invention and the gestalt of enforcement of the 
manufacture techmque are explained below with reference to a drawing. 

[0032] (Enforcement gestalt 1) Drawing I is the cross section of the semiconductor device of this enforcement gestalt The 
semiconductor device of drawing 1 has the structure where the p well 1 3 and the n well 1 4 which were formed in the silicon 
substrate were separated by the isolation layer (LOCOS) 2. the gate electrode which becomes each well from the gate oxide fihn 
1^5^ two-layer amorphous silicon, and a tungsten silicide layer was formed, and the layer insulation layer was fomed in the uppS^ 

[0033] Next, the manufacture technique of the semiconductor device of this above-mentioned enforcement gestalt is explained 
First, as shoxvn in drawing 2 . the field oxide film 2 is termed on a silicon substrate 1 by the LOCOS method (for example wet' 
oxid^ation m 950 degrees C). Then, p well and the ion implantation for [ which was aimed at punch-through prevention l' 
embeddmg and fommg a layer are performed to the field which forms NMOSFET. ITiereby, the p well 3 irformed The ion 
miplantation for [ which was aimed the same at n well and punch-through prevention to the field which forms PMOSFET 1 
embeddmg and forming a layer is performed. Thereby, the n well 4 is formed 

mimfl'AliiT " ^TT^ ' ^ ^™ of thicknesss by pie ****** nick oxidization 

(H2 / 02. and 850 degrees C). An amorphous silicon is deposited 70mn of thicknesss with reduced pressure CVD (for example 
out at the deposition temperature of 550 degrees C. using SiH4 as material gas), and the I st amoq^hous silicon layer 6 'is 

[0035] Then, after removing the natural-oxidation layer formed in the 1st amorphous silicon layer 6 above-mentioned front face 
usmg a fluonc acid solution, again, reduced pressure CVD is performed on the same conditions as the 1 st above-mentioned 
amoiphous silicon sU-atification. an amoiphous silicon is deposited 70mn of thicknesss, and the 2nd amoiphous silicon layer 7 is 
iZt" tS n^f T T^^ r P'^T^, « natural-oxidation layer, before forming the 2nd amorphous silicon 

layer 7, the natural-oxidation layer of an ultra-thm layer is formed in an amorphous silicon fi-ont face by canying out 
atmosphenc-air opemng of the substrate in CVD chamber. With the natural-oxidation layer of this ultia-thin layer the continuity 
?0036 N^?^ ; Tr '"'.'''''fr^ -^-P^ous siHcon (diameter[ of a large drop ]-izing) is p"t2 

[0036] Ne)rt, n+ which cames out the ion implantation of Lymi (P) only to the field which forms NMOSFET using as a mask the 
resist (un-illustratrng in which patterning was carried out by the photolithography, and is shown in drawing ^ The gate field Sis 
formed^This ion irnplantation is lOkeV and 5x101 5/cm2. It carries out on conditions. They are SkeVlHdidOl 5/cm2 about 
ol'Tlf '.,!° "If f PMOSFET similarly, using as a mask the resist (un-illustrating) in which pattemt^^^^^^ 

earned out by the photolithography. An ion implantation is earned out on conditions and it is p+. The gate field 9 is formed Thfs 
becomes the structure which is shown in drawing 4 . f g iiciu y lormea. i ms 

[0037] Then the amoiphous silicon layers 6 and 7 are crystallized by performing amiealmg of 650 degrees C and 10 hours in the 
nitrogen ambien atmosphere. The 2nd upper amoiphous silicon layer 7 becomes contest polysilicon of the diameter of a l^ge 
dropfromthe 1st siliconlayer6ofalower layer. Thereby, the polysilicon contest layers lOand 11 are formed. Next they are n+ 
and p+ by performing RTA for 1000 degrees C and 10 seconds (Rapid Thermal amiealing). An impurity is difiused in a 

polysilicon contest. *^ r ^ 

[0038] Nejrt, the tungsten silicide layer 12 is deposited 70mn of thicknesss with reduced pressure CVD (for example WF 16 1 / 
S>iH4 IS made into material gas, and it carries out at the deposition temperature of 380 degrees C) and it is Si02 to the unner 
layer further by CVD (for example, SiH4 / 02 is made mto material gas, and it caines oufat the^s i- 1 mp^^^^ 
degrees C). It deposits 150nm of thicknesss and the oflfset oxide film 13 is formed 

[0039] After performing regist patterning by the photolithography method, a gate electrode pattern is formed by peribiming 
anisotopic etching using a resist as a mask. Etching is Si02. It receives and is C12 / 02 to fluorocarbon system gas and a 
Umgsten polycide. It can cany out using etching gas. This becomes the structure which is shown in drawing 5 

L nle a ^ZlZ r" 'V/ uT^f ' ''h! '""'"'''''"'^ ^ ^P^^'^'^°" is-^^ut on conditions and 
? , ?? ^ "^^""^ ^'^'"^ Moreover, it is BF2+ to the n well 4. For example, 20keV and 

Irl—J^r^^T ™P ""'"^'^f ^""^^'^ ^^"d'tions and the p type LDD field 1 6 is formed. Then, it is Si02 by reduced 
S ™pic dJhiii^^' ^ °" '^''"'^ "^'''^ ' ^^'^ of thicknesss, the side wall 1 7 is formed by performing 

[004 1 ] Next, it is As+ to NMOS. An ion implantation is performed and n type the source / drain field 1 8 are formed This ion 
implantauon is 20keV and 3x101 5/cm2. It carries out on conditions. In PMOS, it is for example. bS! ^iSanf r^^ 
performed and p type the source / drain field 1 9 are formed. This ion implantation ,s 20ke V and 3x10 1 5/cm2. It c^es o7on 
conditions. Then, an impunty is activated on condition that RTA (1000 degrees C, 10 seconds), and CMOSFET is formed This 
becomes a semiconductor device which is shown in drawing 1 . luniicu. i ms 

[0042] Before depositing a tungsten silicide according to the semiconductor device of this enforcement gestalt they are n+ 1 p+ 
T i!lnlK." H ! ^ ^ diffusing an mipurity in a polysilicon contest and growing up contest the diameter polysilicon of a large drop 
It IS enabled to suppress the thrust omission ofthe counter difilision of an impurity or boron 

[0043] (Enforcement gestalt 2) In the semiconductor device ofthe above-mention^ enforcement gestalt 1, the natural-oxidation 

Istra m T T^'r" ' ^fT. '''''''' "'^'^'^^ " '^^'"S atmospheric-'air opening of £ 

con .,f fn H . f " " ""'^^ ' 'completely imifom, natural-oxidation layer fomi, in a polysilicon 

S?pf 1' growth anses continuously, the diameter of ciystal gram may not become la^ge enough, or change of 
MOSFE 1 property may arise with the ununifoimity ofthe grain boundaiy. By forming an oxide film (SiOx) in a polysilicon 
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contest interface shows the example which has improved the heterogeneity of the grain boundary of a polysilicon contest interface 
seen with the above-mentioned enforcement gestalt 1 to the enforcement gestalt 2. 

[0044] First as sho\vn in drawing 2 . the field oxide film 2 is formed on a silicon substrate 1 like the enforcement gestalt 1 by the 
LOCOS method (for example, wet oxidization in 950 degrees C). Next, p well and the ion implantation for [ which was aimed at 
punch-through prevention ] embeddmg and forming a layer are performed to the field which forms NMOSFET Thereby the p 
well 3 IS formed. Next, as shown m drawing 3 . the gate oxide film 5 is formed by about 5nm of thicknesss by pie ****** nick 
oxidization(H2/ 02, and 850 degrees C). 

[0045] An amorphous silicon is deposited 70nm of thicknesss with reduced pressui e C VD (for example it cairies out at the 
deposition temperature of 550 degrees C, using SiH4 as material gas), and the 1st amorphous silicon layer 6 is formed Then as 
shmvn m dravvinp 6 , the thm oxide film (about 1 nm of thicknesss) 20 is formed by processing the 1 st amorphous silicon layer 6 
with a hydiochlonc acid / hydrogen-peroxide-solution mixed liquor. Furtheimore, an amoiphous silicon is deposited 70nm of 
thicknesss with reduced pressure CVD (for example, it carries out at the deposition temperature of 550 degrees C using SiH4 as 
matenal gas) and the 2nd amoiphous silicon layer 7 is formed. As shown in drawing 6 , it is n+ like the enforcement gestalt 1 
The gate held 8 and p+ The gate field 9 is formed. Then, as sho^vn in drawing 5 , the laminating of the tungsten silicide layer 12 
and the oftset oxide film 13 is carried out. and anisotropic etching performs patterning of a gate electrode 
[0046] Furthermore it is As+ to the p well 3. An ion implantation is carried out, n type LDD 1 5 is formed, and it is for example 
BF2+ to the n well 4. An ion miplantaUon is earned out and p type LDD16 is formed. Then, it is As+ to the p well 3 An ion ' 
imp antation is earned out. n type the source / drain 1 8 are formed, and it is for example, BF2+ to the n well 4 An ion 
miplantation is earned out and p type LDD16 is formed. CMOSFET is formed by performing RTA like the enforcement gestalt 1 . 

[0047] According to the semiconductor device of this enforcement gestalt. before depositing the upper amorphous silicon layer in 
case the upper amorphous sihcon layer is crystallized, it becomes possible to make it diameter[ of a large drop l-ize by formina'a 
sihcon-oxide layer 2mii or less. The crystal silicon of the diameter of a large drop can be formed so that a kaiyogenesis speed is 
slow, when crystallizmg an amorphous silicon by annealing (for example. 650 degrees C, 1 0 hours) for a long time 
low-temperature ]. 

[0048] According to this enforcement gestalt, a uniform thin oxide film is formed in the upper layer of a lower layer amorphous 
silicon (or contest polysilicon) layer. Therefore, in case the upper amorphous silicon layer is crystallized, a nucleus is formed at 
random on a thm oxide fihn, without being influenced of the crystallization status of the silicon of a lower layer Therefore it 
beconies possible [ contest polysilicon of a lower layer ] to make it crystallize independently about the upper amoiphous silicon 
oS film^"''^''' P«'y^'"'^n of the diameter of a large drop can be crystallized by forming a nucleus at random on a thin 

[0049] The semiconductor device and its manufacture technique of this invention are not limited to the gestalt of the 
above-mentioned enforcement. For example, in the enforcement gestalt 2, although the insulator layer between the layers of the 
1 St polysilicon contest layer and the 2nd polysilicon contest layer is formed by processing with a hydrochloric acid / 
hydrogen-peroxide-solution mixed liquor, it is also possible to change into acids other than a hydrochloric acid. In addition it is 
the domain which does not deviate fi-om the summary of this invention, and various change is possible. 

[EfiFect of the invention] The thrust omission and n+ to the substrate of the boron [ according to the semiconductor device of this 
invention ] by the influence of a difllision of a fluorine by formation of polysilicon contest two-layer structure and contest the 
diameter polysilicon of a large drop Type /p+ The change of Vth by the counter difiusion of a type impurity can be suppressed 
Moreover, the semiconductor device of this invention performs foimation of two-layer or the amorphous silicon layer beyond it on 
the same conditions usmg the same CVD system. Therefore, a productivity can be raised. According to the semiconductor device 
of this invention, it becomes possible to make contest polysilicon of the diameter of a large drop crystallize the amorphous silicon 
of the 1st layer and two-layer scale division by forming an oxide film between the layers of an amorphous silicon layer 



[Translation done.] 
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